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MM] H^S® 1 1 , 3fe#l£ 1 6 , fc ZXfWtyk 1 

i, !iiii2. wmmi. i5»*»Ki6 
*. s^vsi i b*wv&i 2\t. -mutt-? 
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A»3K3 2fcitU 6Mll1lEfcJ:S»Jl*ffil 
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1 

< k t 2fflOtAKftffik . HtrieiBft&gBfc J;t/Hufetelgfflii 

zmmmn^vmttfm&i t> k £ 
#ak-ti>^f ?nr^ai-^ 

&m$tix»t z b £®m btmxm i isiso ?4 

4 i k £#Sik -tft»*JH 2 £»«y? 
KflSK«ia5Tm^l»*cO^*^ WR 20 

imm6 ] MIB^ 3 -f y MS, JttfflRfc J: -j T* 
4i k **Htfc-r *M#g 1 K*tf>v>r ^PT^f-aX 
-9. 

z b £ =f$fgtk -riiwai i !E©<7)v>f ? or ? & * 

kfcllBJfKRWIBtfflli, £*>RStB5(cS!RttU:*£ 
JSEStf* i k t««kf **fllrtl». 

o ] mvmms.. &mmz£ix$.hz 
bmmbtmmnmnytmm. 40 
[ffi** 1 1 ] merits. vHMMwazt -> XfH 
hzb mmbtm-m 1 oKxwttmm. 
[mm. 1 2 ] mzmmi. ?*mzt. ->x 
mzb*mb?zm%i otminmm. 
imm 1 3 ] mmmmii. m&±mmizx 
xmzbtmLbtmimi oiettojearois. 

K£ j: o TfiKi. z b imbtzmm 1 3lEiBt?M 

Ml. 
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2 

£ n 1 mmmmn l , MESifcs&is® a fc 

mmm 1 w^««k jk 2 eommmb ornzz. t 
mnji b wtxmmtmfr hmttmmizi: 
0, ^commmm^timmcommzm-oxmmm 

ofrft-hmmfr-tz b fc J: 0 » 19Bfi1*fc*a«7cfc: 

mznfzmfr^mttftmmzm.ztxfzittm 
mzmAZtiKKt'-Azmfr-rz b zimbi-zm 

[m&H 1 6 ] nra2awtm**trfltt* 20 

*U iii^* i B(ffe^»*>S*^t'«^t-|.^k^^ 

iman 1 7 ] nE^t,aw«» 1 nmmm&bw, 

7c^B«h6» tc*»t:fi < i k ZWBLb t&m® 

[is^e 1 s ] mitmmmm 1 mm&bm 
2commmmbcr>miz±tnmMK 2ootiti 

imm 1 9 ] mB» 1 mmm?)-® t intern 
mmmtmfrbKizbzmmbi-zmmi 5m 

imm 2 0 ] m&m*>mm 1 ^«««^k m 
2«#«ia^kcosic4ts»«** j . ^2cr,mmm 
£W£*in*.bzb*mib+immi ssfflvim 
sua. 

[000 1] 

-f&zvzti&m^tiKMfofflzmi. ttz. ** 

[000 2] 

[^*oftffi] fig*. ±blX®htiX\^%Mm* 
ibSv^S^ftTHM (vvb9«^< 

^niis^iB* (^bty&xv m 

[0003]-^", 7*hUy^97-fBEtfi*^T. 

»T/i^or ^ f- jlx-^ s: #s?-r& Z b fflMZti 
x^h. mmmm^mmb ix. utu*-* (m. 

Mehregany et al . ."Operation of microfabricated har 



3 

monic and ordinary side-drive motors", Proceedings 
IEEE Micro Electro Mechanical Systems Workshop 199 

o pi-8) wsuxwvitzt. vwtoti < tmrnm 

<F>V-TH ?n77faX-? (W.Tang et al.,"Lat 
erally driven polysilicon resonant microstructure 
s", Sensors and Actuators 20(1989) p25-32) 

[0004] fc 1>X t> . U< ojWI*S 

U- • ■ tf-X-y?, «fBH 1 2-8 812#& 
ft) iWSI&flTHS. 

[ 0 0 0 5 ] 0 1 8ttiOSH3e(H&H»iO-B«<0-» 

3 >mm 9 1 .emmm 9 3 ixtmz^-v 9 

4. &JST#S9 5i3j:tf&f|gyi9 6tmm%1xX^ 
h, o4 0Airr#19 5i:RI«O?riIBR9 7ej:VBr 
M^9 7i . &B»J|9 6i:|B|J|«>KftlB9 8. fcitf 
KSW9 8^T(c2Ht*^LTR»iB9 8<7)ft£££*. 
Sfc*><0iH»JflilS»fi9 9, ®S«ffi9 9i . 
S9 92 .fc&jftoTV**. «itfH5gWI9 9.i 

* epjd-t h t . Kits 9 8k Hsmffi 9 9 1 ancm 

^*%LT«9 7, 9 7i tfi^tLXfih^ntfi 

mfimxmztiz. zni$&itMwmtx$i 
HftwmoMzmfo? hmfcxh 0 . ^ u a 9 2 

ZK-x b Lfz 1/ 'J a vro-fexi: J: o TSJt L&& . 
« 9 2 JbC 2 &7ci£M L T 7 V 4 iff h Z b fc X o 

xtmrnmcDTv y^^^sotv ^rwswB 
[0 0 0 6i hi 9iimkff)mmm(omss.i^-m 

smX'hl. ®19lZ$5^X. mU803lz£*) 

m^ivkmimiimm8 o 1 izx->x%&$ti&. 
z txsmvmt 8 o 1 phnmt vyxsoAizx^ 
xmt&x. mmx? y-vs o 5±teks*bwi*i 

[0007] 

ttT'iIft#*^€ LT L & o m.tfhh . 
[0008] RflUc. ft*aft£££atra61ffiiifi 
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4 

tfzim&zmmmmtftmm-k* v*fc*>. saw** 

[0009] *^HJ^)1WI±, J^ra&SfcJJWW-* 

10 

[00103 *m<om<7>smi. m&*m<D$A* 

[00 11] 

[HHfclKifcr *JHB«v>f ^D7?f 

oftti-6iw*K J: vm®mm*mth hcox 

[0 0 1 2] *SMW) , 7>f ^ar^f-ax-^fcitt, fr 

mmt$£vwmmim-gmizmztix^& 

30 [0 0 1 3] *^Bflc7)V^^nr^^a.x-^Wi v ff 
[0014] fffE^'a >f y htZlt. &mmiZ£ oTS 

iz£-?x&&h<7). immmz£ ^x&i&hom 

[0015] *%.ty<r)%MftmZ. *%PMW4 ?U7 

40 ®mv!?%< 1 1> i mmizmmm. znmmiz 
miKmyZ&z-tt&zbZftwiti-z. 

[0016] UKRStiBtCtt* &Kmz* ->X$Lh t, 

m&s&mmz}. -ox&h z t t<w* a . 
[0017] *«"*oasaaaKi. ?iw*icon-^*> 
mizmmb sm« s-w-rsm i l . 

50 ffSSZti , frlEfr^*>^rt^ 1 j: ® 2 <o 
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&mm® t con t fc siamittw 
[0018] xmxomskmmzii. mm2<Dmm 

[0019] *»S^£5^aiMfctt. fiflBfr&^rt 

cog? i t^miitt t m 2 mmm t t s i w 

co, 2-?<o«ffit«ff*lni£ii:tcJ:94fcS-fr*<) 
co, m20gm^$fc«ffi£fln;t&ico#£>l>. 

[0020] *»*ojtjaasr«i. Men i cosm 

[0021] 

i o o 2 2 ] *me>ytj&£gmfcii^xm^t> 

WT?f*x-^(:ji jf Kflf) ■ flRfttJSVYCfM 
SftSr^f-aX-^tfBJIISfi.*. -»W(£li. 77 

+*x-9tsiBmb\jx\&iv+v>*- (*&*>&) , 

& t ^ . ■ $mcn&.-n t J • WWW* fe co » & if** S> * . 
[0023] 

[uttM] mz. ^mmmmiz^xmrnzmi 

Xffl%-t&. 

[ 0 0 2 4 ] 0 1 ii&mi*)9t 1 etiQNS&STV+xX. 

i o zmmwmhh . i i , i 

6. *iJ:tf£KF*13. 13i {iSi^ft£|I]-&t£ 

(^a*) ±tciis§fiTv^„ "iiwifiEi 2. ttBn 

W14, 15, £#Kl6li, y*3^M9, 18, 

1 T^LTtMISn-CV^*. 

[00 2 53 *&Jtffl|Offl£C& 1 1 k^IIWfig 1 2 
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[00263 *HJfi<?iJcor^^AX-^ 1 Ocoijft£0 

J9^fcWfc«MiELWiM*H-4 (02 (a) 
*EPB#fi) . lilCH^V »f«14, 15t> 

*j*4v\- mxnk o jE imimtf o «wiff ^ ( a 2 

(b)*9C#|6|) . »RtcWC«4Lfc*t«Kfc 
S!co#fafc!|g8&-f!>. 

[0027] H3tt***0» 1 <tmmnT9+a.x. 
10 -?1 O£fflV««flf§8 6co$$0T'&.g>. Blfc 

sucr^fax-^ 1 o<7)wmmm 4izmu3 1 

*«*.-n>*. Aat#3 2fc*tU WJn«Efc:J:4«r» 
flffil 2O^ac0SV^T««a5 1 4**ft«j&9HfcU 

[0028] £C0«k 0 tflfiStf *lfc3K«l»I»8 6ti, B 

fmtmmmmtix^hfc#). mmo-hz^n 
inm-mmz&fei. m&wmam&mf*: 
v\ ttz. mimMz**). fi&mmmi>®%iz% 

20 « . $ h ut. tmmntzi&fiB&mtzi' 

(Kwmztmx'th. 

- [ 0 0-2 9 l*(C3HfiW>T^^i-*iJ.J:l^eflim. 
»Wft«IS^lW*H4*JflV^T«BKBt4. 04(4 
0lcoA-AtgBfB07J>!». ^yay*»fe*4»E4 
Kc'jySr^^yaAUcf^ ^JlkLT^«4 
2 5r50 0 0A»Jj5iL, §fefciC0±fc«ECVD (L 
PCVD) tJ:'9^ , ;3ya^43^1 5 00Af^lg 

f-y^tcj: *)^7-->7LX3>??b*-)l-4 4% 
mfcth (04 (a) ) . X'jrf-y^ttCFifcRJ&if 
xitTfflv\ K^-fx.yf-y^^ffo/c^', A' 7 7r 

AoWftCjji^i-y hX-yf->^T*t*^^V\ <>: 

- V-vc,-SS 1- y yy-ayfS: LPC-VD 
Ki03 0 0 0Afa!Lfca, v^-xy^(cJ:0«Sl 
i^-A'Hi!4 5t««Lfc (04 (b) ) . ^*t, 'J 

yiixv^vaym&m. Jty&Amizx^x&Ai 
xi>fr£h%w M&wvfvyrmizivmmi' 
40 y 3y|WUt4 6*»* (04 ( c ) ) , ;^--y/ 

iTtflb, , ;>'H-ty^y>- | j3y)K4 7S:LPCV 
DKii5 2iumfHH-fi. 'J>-lr, -f^yaAStJ:o 

t'y^TK 1 ; 'J rjy^4 7 Sr^-xy^fCHSm 

(04 (d) ) . ZZX'\± : Js4 ybblX#V : sVa 

«.av\ ^mmmz&r), fflm^aymm* 
50 ^•n.^kt<kO0in*'rv^^Dr^f-ax-^ 



(5) 

7 

io*&&i-& (04 (e) ) . ttz. mmmzt 
tmm86Zimtz> (04 (f > > . 

COO 30] Zcn£dl,zLXimLt:-?4 

S 2 0 0 ^ mffifflffigtffiattOlk 1 1 . -V -jT 
2um. Wm&(7)^5 0umtUzbZ^. 0. 1 
U m/V<wm£'&ti. 04 0 . 0 VT'4 ^ 10 

4- <0jaE*aBaLfc. 

[0031 ] Z.ZX&. S i £8E£ffllvfc#. #5X1 

^xi>£\>\ 

c o o 3 2 ] 0 5 i±*w>mm 2 womnr ?fii 

3. 54. H5eSl*IK55li^g'fyh58, 57, 5 20 
6fcioT«IIS*l. ■»«l«5 2ttSJ«lt5 9. 59 

i ics*. 6*itv*£ . ssmn 5 1 till 1 <om%Mfe 1 

C 0 0 3 3 ] 1 <07?*aX-* k RWC 

a*. m6te*mMm7?**.x-?<7)®ftmwt 

mX&&. 05fcip*Bjtftffi5 1, TOWS 5 2 
^*Wan^6ikCJ:oT. ■BI»«tt5 2!6gHR 30 
H^) fcWJrWKSEfflS-r* (06 (a)*l?D2r 
[6]). £*ifcJi5W5HISl4, 15fc:fc£®t, 20K 
k 3 FfTJ&*o»I»*fil 2*>£<S^k*»02ri*l (06 

(b) ^EpE^fi) fcS^*£fc*«riBfcar-9fc. 

I 0 0 3 4 ] . Z.W9+ *x-?'OfltinHMHz 
RM**»j£«Ui\ *l*>7?*jLX-*fc|pfflL 3fc 

[00 3 53 H7l4*«W<?)»3<^«t«<or^f-jiX 
-**«tf«JH?**. *TIWttt7 2. *»8B7 

4, 7 5(±„ i/' 3 ^yh7 9. 78, 7 7TSSRSilT 40 

^F#mfc#¥fcBI^**riW7 2li88: 

(ftoo o — xm$& tix^h. z <?)*iwmm 720- 

«fc£iB7 2i HS7 2i Mttm*7 3 

0 , *r»m@7 2 ^EPF^iSKciHiiK-ri. k . mm® 

7 3tt^G#fofcM$ft, WBMM&7 4. 7 5£« 

ma?** yyis\i^v^\zwmth. z 
[0036] «s*w<or^f-iX-^«-?>f ;ot- 
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mil*. wttm&Bm&Mti. 

[0037] *^flfl7?*AX-*<0fME&ffifc t 
7&8fti£fflv\ v-f ftt—rmffimiz&^Xfflft 

[0 038] Tli, n-^-tfStfctffccOV^ 

^ot-^fcJHwo*** 1 . 4ttlffcu 6fttffc, 

fc, 77o^T*<f^;HclBIW4*^li. v>f 

[0039] i^iofcLTftflU^f-jLX-* 
f±, HHSgP^llOO^m, SKI. 5jum. tCTIfffi 
£7)*$ 8 0 m k 7 0 VEdJpf & £ k £ 

mimrnftrnmiz^te. ztuzthz^wmm 
i>iii»f. mmtmmc?>miz8 0umcr)%mm& 

Uz. £<W3tf>7?f\*x-*£JBVvcft«l, 
fc#1WMWi, d = 81' ~-9 0* O^S*«$ix 

fc. 

[0040] H8tt*f6^<^»4<O9ai0!^7^f'aX 
-^**tifHBHr*4. *T»mfiS8 1 , tMBMtf 8 
2, 83, 84, Ejg£ft«8 5ti> ; 3'f >h78, 7 
7, 7 6t«fcoT^§fl.TV^. *3S*W<07?*a 

[0 04 1] *H»«a|<07^f-aX-^<o»m4, v>f 

9v^—?<?>mmzt i>%\*imutf&2<7)7? j f-3.x 
mmmmfimmwmzfr^wmmzmmvm 

[0 04 2] m&J&H>m2* S3W?faX-?fc 

fWMcfWLifc; 

[0 04 3] ^rfc, H9<iOJ:d(c2o*6v^«<iJ3LJt 
077^-iX-^l 0i ,10 2 Z-mzft'O&tsZ.k 
tfX'%Z. 

[OO44]3fcflH*0»8 6tt, WittHl OOaHcLT 
l»5c?-fy**aB^Et*, U—fh'-A^=Sr^7k 
LTtt3ik*^l»*. ffi»^ktii»f*|fi] 
$-#Ji:L3fcX^ -yf-, 3fexdfA-7^k'J£fflKfflv^^k 

[00453 kiL, *wmT9+3.*-*0mm 

k. i<?DrtVKo*»<07^'f-AX-^*fflV^3t(l[6|* 
t^aSW^ov^TRflL^ k'^7^f-a.x-^^ffl 

m%Aznthm%v>jimw&z. t i>xzi. & 
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[0046] ot. mmm (hid fc*»wc*» 

[ 0 0 4 7 ] 0 1 1 t^fUMMWJ^^v^ffiutix 
*7^f-aX-^<o»Hftt»4ie«tt<OJ|l 0 1 aSrfi^ 
2 flfctifftttOffitt 102a, 1 0 3 a 

®1 0 3 ate, 0 4 fc-HMcaEBWttOW* 

1 0 2iitf-ft*>§£ 1 0 5 i: frffltf)fi7C» 1 0 6 a?jg 
lfcWt»%*l 0 5<0ffli-&l/O^.{fJ:<, ^fflO 

<i4Pjm, mm-®, mm. mm?htttt&\i\ 

^mtt«J?Sl0 3bi:. 3WffiHSl0 2afc*10 5 
OK*tfl|t«»l 10 1b £$/0tif WifiS 10 2b 

4k*as*u 0**Ep£fa ^a*, #s 

»1 0 4jfeSBa»&ifJiWS. 
[0 04 8] 01 KOiatfiMRWCfflV^ilSr^f-a 
X-^tt, g«tt«® 10 2a fcgVttfRg 1 0 3 a k 

tzw£*mtt&wzt. o, £-?fr&*>mi o sons 

1 0 6 afcBVMHW88l:&fc£&4. **>fctf>fc»*tt 
«$102a, 10 3atf52afcWR<iOrO,iR10 4** 

3tmfRM«>J9B00tt2: PflKfcfc* i 5 WW S . 

^op33ttt mwmkb ^xs-r t^mm 
tttiX'^mtWEzmmtm® 102b, 1 0 3 mcep 

3b, 102 b#3l#£oT#*K^£^ft«$# 
102bfci!W<J:dfc«l<. ttffMD, W)Wtnf 

wawiiBE-wfflUias, as. >w 
E*$±tf*<^wi*aHW*. 01 lowtwwmt 

&a>fifc2>**tttffittl 0 3 a, 10 3 bl»« 
*?JW*>itf>fc I/O***. *WfjrC*->fc9, gffite 
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1 0 

isg£tfjj!c1- Jffli LOi. l»«)4IBIfliiWii 

Mtn^m^htit. ww* r^s, sus. 

If. ^MUSa»Rtt>rS i.GaAs, ZnS 

eKefx-bh. tteWLmmfci>®mmx'bz>. m 

Uf. I TO, Sn0 2 , Zn0 2 ftiTCft*. 
[0049] *«HH<0*ja8BIUcfflV^*l*ttl8tt<0 
10 ««*fl»l«'f LO±, Witf. S i O2 . Si 

3 N 4 , S i O, . S i ON, . S i : N : H, tfyX 

ZTu-txtzmtXli. $3fc&»&ffl<^*VO*&ift£ 
5 'J *>£>"?-( ?o^-^<0^-^OJ«LTffl^4T 

•x yf-y^ftflrj^fflv^iis. MJEfrfoCSv* 
ffi&ZB&i-& tMzitxmm 1. vfc y y ^5 

mhzth^&x-bh. 

[0050] #?»3t^§£StCfc^T±fB7?f- * 

f *» fettffl § iut U-if JtJiHK k saw* ^ 

30 *—9VVX<r)mMtLXte. V* 

YVVyy7 <%ffi*m\VzWb& ("Fabrication o 
f activelntegrated Optical Micro-Encoder" 1991 IEE 
E Micro Electro Mechanical Systems Workshop, Procee 
dings pp233-238) . 

[oo5D xmnxmmwmb ix&. mm* 
it&mznLxmwswmmtfm^ti. mtum 

X, S i O2 . S i Ox . S i 0» Ny , S is 

N4. Si : N : H, ZnS, Z nO&fc'fr'fflV^ft 

^itcio. mmiz&m&*thc\kifi*smx'h 

4. *akr^f-aX-^tt-o<^MLhfc:-fl*:»jfi 

T, T^^aX-^fC^IV^tm^ 
[0052] *?KHTJ±JJE<^l6«)jHB»fc:v>f ?n3 

50 >xzm?zijmx%&^i. mt<%mmzB 
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[00 53] ZHL>, 7?fil-^ xmwtti 

Mmt&®&mzmtzmirzm&tz>mbt lx 
imft?xvv-%t'nim-tt®i>mm*imx'h&. io 

[0054] ±f£or^-?-aX-^i:±fB 

6. UTmmzm?x*mn%ammwmMm 

[0055] <mmi>m i 2 < a > ~ < *j tc#?& 
mom 1 <D®m<nKmmmcoim*mmsizzcr)ffi 

tiWl 2 (a) iz^tZolz, mi.20 1 20 

t (10 0) 7x;wD±fcTS5mffi2 0 2 

tlXT)lz$:2 0umMmzl:r)Bti<.ltt£. V S JX 
Y20 3*WttlX>*9--Vy-th. ZcOt£U ; Jxb 

2 o 3 (TX-^yf^ftzmmix. wjx f i: 

®/&Wi/*(r)Mi!rmX'X-yi->7i'&tW Kx-yf- 
^S^iOiKa^*, l^'xt-2 0 3£l$<J: 
012 ( b ) a>X o&MS-SLTX-yf-Sft. 

2 0 2 . -e^^ifOTMcO 1 /8 
T'TgPmS 2 0 2 f±g« 2 0 1 1 com&X 3 0 g 30 
Srfife-T. ft£l^Xh2 04&M?ljU ±gp*^h'7^f 
x-zf-y^J: 901 2(c) ^ffjgOJ: dfc¥ffl-f[;£ 
fir?. ^±K7°7X-?CVDj£T'»«&Kl OOgT 
SiNH$|2 0 5£j&KU ^V^TlSlO«ffi2 0 6i: 
LTT;P$£;^tr£TffM. <Xt3t^SS«2 0 7 1 1 
XS i 0 2 S-AA-y^ffit-itmL. m^iS2<7)mi£2 0 
8fcLT7^S£-£?)_W;3j£U ftf&fcS i NHH2 

0 9Sr»«asi ooxvmntti (012(d)). 
012 (d) x'vmLtzsmnmi.frumt.z, w 

zh-?z7Zm-?x;-<?--yi> r -t&. x-vj-yftztt 40 

SiNH, SiOa (iCF4 ©^^fx.yfyy', 7/1/ 

vftLmmmmmzim-tz (01 2 (e) ) . & 

fc. S«2 0 1tf)Si£gffi#>£>SF6ORIEtJ:9 
x.y*>-:/U Ta5SS2 0 2cr)«g?2 04f ^««2 
Ol^x-yf-y^gPt^-tiit? (012 (f) ) . 
[0056] ±S$«ffi2 1 1 fcWLTli, £*l*-C»"C 
fcra-fe^SfcMttcHl 2(b) iTfBHLfcfflR 
2 1 o<o±$S®2 1 i^-MJx 7 fym*l 
•CPfl^2 1 lgfcJBSUfcGL S«2 1 OiO-^Srx-y 50 
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1 2 

*f*'1fe*l/CfflK2 1 (012 

(g) ) . ziiit. o-mm2i5iztmx'%&£ 

o£?t>tc#>X'hZ>. <£<0$. MS iKH<?>±Mt 

mnM2 1 loTUfc^^s^s. m^mixit 
Jws*»^}&M*fflv^T±antfi2 1 1 fcT»*«2 o 2 
o5t* { 0 1 2 ( g ) ^j: 3 %mmz%i tz&mx'®it? 
tumtm^z. <zm<m^nftwmL2 1 o^»f 
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ABSTRACT: 

PURPOSE: To provide a light deflector which can accurately control an angle 
and whose reliability is high. 

CONSTITUTION: A fixed electrode 1 1, a supporting plate 16 and supporting 
beams 13 and 13<SB>1</SB> are fixed on an identical substrate consisting of Si. 
A movable electrode 12, driven parts 14 and 15 and the supporting plate 16 are 
connected through joints 19-17. The electrodes 1 1 and 12 are used as a 
comb-line linear microactuator manufactured by a micromechanical technique. 
Besides, the driven part 14 is provided with a reflector 31 . Then, the angle 
of the driven part 14 is changed with respect to incident light 32 because the 



displacement of the electrode 12 differs according to an impressed voltage and 
scanning is executed by using the light 32. 
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